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Abstract

The present study examined the psychometric properties of the Time Perception
Questionnaire and its relationship with executive functions (working memory and
organization) in children with attention-deficit/hyperactivity disorder (ADHD) in
Tehran during the 2023-2024 academic year. This research was basic in purpose
and descriptive-correlational in method. A sample of 264 children with ADHD was
selected using convenience sampling. Data were collected using the Quartier (2008)
Children's Perception of Time Questionnaire and the Gioia et al. (2000) Behavior
Rating Inventory of Executive Function. Data were analyzed using confirmatory
factor analysis, Cronbach's alpha, and Pearson's correlation and regression analyses
in AMOS-24 software. Data were analyzed using confirmatory factor analysis,
Cronbach's alpha, and Pearson's correlation and regression analyses in AMOS-24
software. The results of the confirmatory factor analysis confirmed the five-factor
structure of the questionnaire (anticipation, goal attainment duration, temporal
sequencing, time orientation, and mental estimation of duration), with excellent
model fit indices: }¥df = 1.52, CFI =.912, GFI =.905, AGFI =.856, and RMSEA
=.045. A positive and significant internal correlation was also found among the
components of time perception. Furthermore, correlation coefficients between the
five components of the time perception questionnaire—as well as its total score—
and the two components of executive functions (working memory and organization)
were positive and significant. These results provide evidence for the questionnaire's
convergent validity. Based on the findings of the present study, the time perception
guestionnaire can be considered a valid and suitable tool for assessing time
perception in children with attention-deficit/hyperactivity disorder.
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Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) IS a
neurodevelopmental disorder characterized by a persistent pattern of
Inattention, hyperactivity, and impulsivity (Faraone & Radonji¢, 2023).
Evidence from family history and genotyping studies indicates a clear
biological basis for ADHD, with several brain regions and
neurotransmitters implicated in its symptomatology (Zhang et al.,
2024). Research has also shown that children with ADHD are more
prone to misjudge temporal relationships compared to their
neurotypical peers (Zheng et al., 2022). Metcalfe et al. (2024) further
reported that impairments in time perception are consistently more
severe in children with ADHD than in typically developing individuals.
This impairment is associated with several factors, including deficits in
working memory.

Among the factors contributing to time perception deficits in
children with attention-deficit/hyperactivity disorder (ADHD) are
impairments in executive functions. Executive functions comprise a set
of higher-order cognitive processes that enable children to formulate
goals, monitor thoughts, control emotions and actions, and select
appropriate behaviors to inhibit undesirable responses (Traverso et al.,
2020). These functions are characterized by varying degrees of deficit
in children with ADHD (Landis et al., 2021).

Consequently, assessing time perception in children with attention-
deficit/hyperactivity disorder (ADHD) serves as both a diagnostic tool
and a critical component for determining effective treatment plans.
Previously in Iran, time perception was measured primarily through
performance-based tasks requiring practical engagement. However,
even neurotypical children often demonstrate reduced concentration
and increased errors on such tasks due to the novelty of the testing
situation. Although the Time Perception Questionnaire has been
utilized in international research through multinational collaborations,
its application within the Iranian population remains unexplored.
Therefore, the present study employed this questionnaire to conduct
novel research in this context.

Research Questions
1. Does the Time Perception Questionnaire demonstrate acceptable
psychometric properties (e.g., validity and reliability) for use with
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children with attention-deficit/hyperactivity disorder (ADHD) in
Tehran?

2. Is there a significant relationship between time perception and
executive functions (specifically, working memory and organization) in
children with ADHD?

Literature Review

At the beginning of the twentieth century, Binet and Simon (1908)
integrated items related to "conventional time™ into their renowned
Metric Scale of Intelligence. In response to the verbal predominance of
Binet and Simon's assessment, Decroly (1923) later proposed the
"disordered images" test as a critique. Subsequently, Fraisse (1967)
outlined stages in the development of temporal understanding within
his "time horizon" theory. Conversely, Friedman (1989, 1992)
postulated that the processing of "conventional time" relies on two
distinct representational systems: a verbal-list system and a imagery-
based system.

The first system activates the phonological loop. Friedman notes that
young children primarily rely on the verbal-list system, likely due to
school programs that promote explicit learning. The imagery-based
system begins to develop around ages 10 to 11 and becomes fully
functional by ages 15 to 16. Consequently, it is reasonable to use verbal
time perception tests to assess development in children aged 6 to 12. In
Iran, Zare and Imani Far (2012) designed time perception software to
measure this construct in their research. Their tool assessed all four
methods of time perception through the presentation of visual stimuli.
The reliability of their software was assessed using a test-retest method
with a one-week interval on a sample of 40 participants. The test-retest
reliability coefficient for the comparative method of their tool was
reported as 0.36. Kazemi et al. (2021) also employed a computer-based
time reproduction task (Nazari et al., 2011) to measure time perception.
In this task, children were required to remember the duration a circle
was displayed on the screen and then press a button to replicate that
duration. Notably, none of the aforementioned studies utilized a pencil-
and-paper format; all assessments were based on the child's real-time
performance and actions.

Methodology
In terms of objective, this research is considered basic, and in terms of
methodology, it is descriptive-correlational. The data collection
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approach was quantitative, utilizing questionnaire-based measures. The
statistical population comprised all children aged 8 to 12 with a
diagnosis of attention-deficit/hyperactivity disorder (ADHD) in Tehran
province during the 2023-2024 academic year. The sampling method
was convenience-based, resulting in a sample of 264 children from this
population. For the purpose of this study, the Time Perception
Questionnaire was first translated into Persian (Farsi). Subsequently,
two English language experts performed a back-translation of the
Persian items into English to evaluate the accuracy and conceptual
equivalence of the initial translation.

Subsequently, discrepancies between the original and back-
translated versions were identified and resolved to ensure conceptual
equivalence. The revised Persian version was then distributed to eight
experts and faculty members in the psychology departments of Ahvaz
Islamic Azad University and Shahid Chamran University of Ahvaz for
review. Their evaluation yielded several suggestions for refinement,
which were incorporated into the translation. Following this, a pilot
study was conducted with a small sample to identify and rectify any
remaining issues, resulting in a final version of the questionnaire.
Finally, the Children's Time Perception Questionnaire (QTE) and the
relevant subscales (Working Memory and Organization) of the
Behavior Rating Inventory of Executive Function (BRIEF) were
administered to the main study sample.

For this purpose, children aged 8 to 12 were identified through
psychotherapy centers in seven cities across Tehran province. The
inclusion criteria consisted of: (1) a formal diagnosis of attention-
deficit/hyperactivity disorder (ADHD) by the center's psychologist or
psychiatrist, (2) the capacity to participate in the study, and (3) parental
(maternal) consent and availability. For eligible children, a link to the
questionnaires was sent to the mother through the center's
administrator. The questionnaires were subsequently completed by the
mother based on her child's behavior and condition.

Conclusion

The fit of the time perception questionnaire's theoretical model to the
collected data was examined using confirmatory factor analysis (CFA)
in AMOS 24.0 software, with maximum likelihood (ML) estimation.
The results indicated that all obtained fit indices supported the
acceptable fit of the hypothesized hierarchical five-factor model.
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Furthermore, the analysis revealed positive and significant correlation
coefficients among the components of time perception. This finding
indicates acceptable internal consistency and interrelatedness between
the subscales of the Children's Time Perception Questionnaire.
Additionally, positive and significant correlations were found between
the five components of the time perception questionnaire and the two
components of executive function—working memory and organization.
This finding provides evidence for the convergent validity of the
time perception questionnaire. Finally, the Cronbach's alpha
coefficients for the five components of the questionnaire—anticipation,
goal attainment duration, temporal sequencing, time orientation, and
mental estimation of duration—were 0.81, 0.84, 0.79, 0.76, and 0.80,
respectively. Therefore, each component of the time perception
guestionnaire demonstrates acceptable internal consistency
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